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SPT?!nTFTCATION 



1. Title of the Invention 



Tow Packing Device 



2. Claims 



1) A tow packing apparatus characterized in comprising: 



a receiving box; 

a receiving plate vertically movably provided in the receiving box; 

' an apparatus for verticaUy moving tiie receiving plate that moves the receivm^ 
down in the receiving box when tow is received in said receiving box; 
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a tow supply apparatus provided to an upper part of said receiving box for feeding tow 
into the receiving box; 

a compression box connectably disposed to said receiving box; and 

a compression apparatus provided to said compression box for compressing tow within 
Ihe compression box into a packed form. 

2) The tow packing apparatus of Claim 1 characterized in that the receiving box is 
moveably provided between a tow supplying position and a tow compression position, so that in 
the tow supply position, afeed of tow willbe received, while in the tow compressing position, a 
connection to the compression box will be estabUshed and tow will be moved to Ihe 
compression box. 

3) ite tow packing apparatus of Claim 1 characterized in that the compression box 
is movably provided between a tow compression position and a tow receiving position when 
connected to the receiving box, so that the tow is preliminarily compressed and received m the 
compression box in &e tow receiving position, and the to w in the compression box is then 

subjected to the main compression and formed into a packed form in the tow 
con^jression position. 

3. DetaQed Description of the Invention 

Tte present invention relates to an apparahis for packing tow (continuous fi^^ 

in high densities . 

When conventionally packed, tow is stored in cartons made of corrugated cardboard or 
another material. In order to stuff the carton to a sUghtly higher density when the.tow is placed 
therein, e.g., a hopper is placed above the carton opening, [the contents] are compacted within 
the strength range of the carton, the hopper is removed, and the carton is c^^^^ ^ 

: However, tow camiot be packed densely with such packing methods due to the strength 
of the carton box and other factors. Consequently, the overall volume increases, which increases 
transport costs; and greater warehousmg space is used, which increases storage costs. If llie 
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oartonis reinfor^l to increase it. strength, packing material costs wiU increase. Furthermore, 
carton volumes have necessarily increased due to the greater weight of packed contents that has 
accompanied increasing demand over the past severfl years, and complications have been 
presented in regard to the handlmg of the cartons themselves. 

With theforegoing aspects in view, it is an object of the preset* invention to provide a 
packing apparatas that vriU compress tow in higher densities and increase the densfly of the 
paddBg. while allowing the weight of the packed contents to incrc^. ^ costs of the 
packing materials to be reduced. 

An embodiment of the present invention shaU be described hereunder with reference to 

HG. 1. ' 

The symbol (1) indicates a ftame, on which apair of rails are provided inpaiaUel. Alow 
«eeiving/moving stand (3) is advanceably and retractably supports! on either side on the pan: of 
rails (2) via pivotaUy installed wheels (4). A squarely cyUndrical receiving box (5) wth open 
^ and lower surfitces is mounted on the tow receiving/moving stand (3). and a receivmg 
plate (6) is provided to the receiving box (5) so as to be movable in an upward and downward 
direction and so as not to pass downwardly through a bottom end opening of the leoeivmg 
box (5). The recei,tog plate (6) is Sv^nceSlV 

tebonom end op«nngoftereceivingbox(5) when at tto bottom end position of Iberecervn^ 
box (5). 

. An apparatus (7) for moving liie receiving plate upward or downward is provided to the 
bottom region of the tow supply position (A) in the receiving box (5) . A cylixider apparato 

for moving the receiving plate upward and downward, andassociated with the apparatus 
provided to the frame (1); and a support plate (10).facing a lower surface of the receivmg 
plate (6) is mounted on an upper end of a piston rod (9) protruding upward from the cylmd«: ■ 
apparatuses). ... 

A tow supply apparatus-dl) is disposed on an ^ part of the tow supply position (A): 

A pair of raUs (1) associated with the tow supply apparatus (11) is provided in parallel to the 
toe ,(1) A cart (13) is advanceably and retractably supported on both sides on the parr of 



: ■■ : \ Pages 

JP 53-14094 A 



rails (12) via pivotally instaUed wheels (14). A tow supply chute (1 5) is rotatably provided to the 
center portion of the cart (13) in an upper region thereof in a direction peipendicular to the 
direction of movement of the cart (13). A pair of tow guiding rollers (16) is forther disposed in 
an upward position on the cart (13). so that tow (17) will be continuously suppUed via this pair of 
tow guiding rollers (16). 

A compressing apparatus (21) is disposed below the end region of the rails (2) on which 
the receiving box (5) moves. A vertical shaft (22) in the compressing apparatus (2 1 ) is supported 
on the frame (1). On either side of the vertical shaft (22) is a pair of squarely cylindrical 

compression boxes (23) whose upper and lower surfaces are open, and which are rotatably 
supported in the horizontal direction with the vertical shaft (22) as the center. Door plates (24) 

that, when closed, constitute apart of the compression boxes (23). are openably and closably 
attached to the four peripheral surfaces in the upper parts of the conqnression boxes (23). A 
pluraUty of rod insertion holes (25) are formed m positions directly across from each other along 
the upper portion of each pair of corresponding door plates. 

Receiving plates (26) are vertically movably provided to the compression boxes (23), and 
are provided so as not to pass downwardly through a bottom end opening of the compression 
boxes (23-): The upper surfece of-the receiyin&plate (26) is.provided.with a.pluraht^ of guide 
grooves (27). An apparatus (28) for moving the receiving plate upward or downward is provided 
to a lower region of a tow receiving position (B) located in one of the compression boxes (23). 
A cylinder apparatus (29) for moving the receiving plate upward or downward, and associated 
with the apparatus (28), is provided to the frame (1); and a support plate (3 1) that feces a lower, 
surface of the receiving plate (26)-is mounted on an upper end portion of a piston rod (30) 
upwardly protruding from the cylinder apparatus (29). 

A preliminary compression apparatus (32) is provided to an upper part of the tow 
receiving ppsition (B). A preliminary compression cyUnder apparatus (33) associated with the 
compression apparatus (32) is provided to the frame (1), and an urging body (35) is mounted on 
a lower end of a piston rod. (34) downwardly protrudmg from the compression cylinder 
apparatus (33). A plurality of rod guide grooves (36) are formed on a lower surfece of the urging 
body (35) in positions corresponding to the rod insertion holes (25) of the door platfis (24). 
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A compression apparatus (37) is provided to a lower part of a tow compressmg 
position (C) located in the other compr«sion hox (23). A compression cyUnder appara«as (38) 
assoei^ed withthe con^^sion apparatus (37) is provided to the ftame (1). and an urgmg 
body (40) that feces a low« snrto of fl>e receiving pl«e (26) is mounted on an upper end of 
piston rod (39) upwardly protruding ftom the compression cyhnder apparatus (3S). A p™ 
Living body (41) fec^g an upper end surface of the compression box (23) . provrdcd to ^ 
upperpart of*c tow compression position (C) on the frame (1). and onan upper surfece oflhe 
p^ssu,e.n=ceivingbody (41) are formed aplurality otguide grooves (42). which oor^spondto 
flie guide grooves (27) of flie receivmgplate (26). 

llB operation of the invention shaU be described hereunder. 

First, the receiving box (5) is set in the tow supply position (A). The cylinder 
^(8)usedformovmg4ereccivingpla.eupw.danddownwardisupwardlyac^ 
andthe supportplai. (lOisraisedby Are associated piston rod (9). Tl^ere^iving plate (6) of Are 
^gbox (5) is supported on the support plate (10). andrises inthe receiving.box (5). ^ 
receiving plate (6) is stopped at Are upper end thereof The upp« surfece of to receivmg 
plate (6) and the lower end opening of the tow supply chute (15):are set so that a prescnbed gap;. 

.,e.6..1.tQ5.0_c,ft wUlKmaintained wi& . , , . 

suspended state. 

Next.thetow supply device (11) is actuatidsofl^thefeedoftow (17) is initiated Tire 
towguidingrotters (16) deUverthetow(17)from the towsupply chute (15) into aercceivmg 

box (5) At this thne. the cart (13) of the tow supply device (11) wiU reciprocatingly advance and 
: ^„n.therails(12)at.uniformrateacrossthewidthofthereceivingbox(5)openmg. 

ihe tow supply chute (15) WiU be turned in a reciprocal ftshion at a mufonn rate or a 
subs.antiallyuniformra«.sofhatthere™llteafixedra.eatwhichfte.ipthcreofprojec.s 

across the width of the oto opening of the r«:ehm.g box (5). in a direction perpendicular to the 
di^on in which the cart (13) advances. Accordmgly. the reciprocator, advanomg and ^ ■ 
.ett^ movement of the caxt (13) and fte pendulum^Hce reciprocating rotary movement of the 
.„„ supply chute (15) win neatly load the tow (17) m a zigzag fesMon on the recriving plate (6^ 

in the receiving box (5). 
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do«dly aerated attesame toe that fl.etow(17) is being suppU.d.«>dther.c«vmg 
plate(6) wm be lowered together withte support plate (10) in synchronization vath the rate at 
viichthe tow (17) is suppUed. At this time, the aforementioned prescribed gap wiU be 
...aintamedbetweentheuppersurfi^offtetowCnjthathasbeenloadedonthere^ 

plate (6) and the bottom end opening of the tow supply chute (15). 

As aereceivingplate (6) descends, the tow (17) will be loaded continuously in a zigzag 
fishiosinthereceivingbo.(5).andonce.hereceiving plate(6) reaches its lowest posruon. the 

supply oftow(17) will behalted, and the tow (17) will be cut at the tip end of the tow supply 

chute (15), and terminated. 

Neft toe tow receivingtooving stand (3)is moved along the rails (2), and the receiving 
box (5) is moved ftom the tow supply position (A) to the tow receiving position (B) of the 

compression apparatus (21). 

Atthis time, the pair of compression boxes (23) aie set in the tow receiving position (B) 
and the tow compressing position (C), respectively. TKc cylinder apparatus (29) for moving tixe 
receiving plate upward and downward is upwardly actuated,. and tiie st^rportplate (3.1) is raised 
by the associated pistonrod (30). The receiving plate (26) of the compression box (23) m the tow 
receivingposition(B)issupportedonthesupportplate(31),risesinthecompr^^^^^ 

and is tiien stopped at the upper end thereof. 

In tiie resulting state, the receiving plate (6) of the receiving box (5) is moved, and tiie 
opening at the lower end of tiie receiving box (23)' is released. While ti.e tow (17) tiiat has been 
loaded m tiie receiving box (5) is supported by tiie receivmg plate (26) in tiie compressi^ 

box (23). tiie cylinder apparatus (29) used for moving tiie. receiving plate upward and downward 
is downwardly actuated, tiie receiving plate (26) is lowered together witii.tiie suppqrtplate (31), 
andtiie compression box (23)receives tiie loaded tow(17) from tiie bottom part tiiereof.0^^^ 

tiie receiving plate (26) has reached its lowest position, tiie preliminary compression cyhnder 
apparatus (33) is downwardly actiiated, and tiie urging body (35) is moved downward mtp tiie 



rrno«la«..-s note: This symbol appca«tobeamis«Ucefir(5). since 
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receiving box (5) via the piston rod (34) associated with the compression cylinder apparatus (33). 
•nie. tow (17) that has been loaded in the receivmg box (5) is pushed.out by the urging body (35). 
All of the tow (17) within the receiving box (5) is urged into the compression box (23). and the 
tow (17) is preliminarUy compressed between the urging body (35) and the receiving plate (26). 

Next, rods (not shown) are inserted via the rod guide grooves (36) on the urging 
body (35) from the rod-insertion holes (25) between corresponding door plates (24) in the 
compression box (23). The upper surface of the tow (1 7) in the compression box (23) is secured 
to retain the preliminarily compressed shape of the tow (17). 

Next, the pair of compression boxes (23) are rotated 180° around the vertical shaft (22), 
so that the compression box (23) in which the tow (17) has been received will be moved from the 
tow receivmg position (B) to the tow compressing position (C). and the other compression 
box (23) will be moved from the tow compressing position (C) to the tow receiviiig position (B). 
The tow (17) is then received, m the same manner as described hereinabove, in the compression 
box (23) that has been newly placed in the tow receiving position (B). 

MeanwhUe, once the compression box (23) containing the tow (17) is set to the tow 

.compressing.positipnXC),therods^^b^^^^^ 

whereupon the compressing cylinder apparatus (38) is upwardly actuated, and the urging 
body (40) is upwardly actuated via.the piston rod (39). The receiving plate (26), supported by the 
urging body (40), is raised in the compression box (23), and compresses the tow (17) between 
the receiving plate (26) and the pressure-receiving plate (41). The door plates (24) are released to 
yield a block (17 a) of compresse4 tow (17) in a packed configuration. 

; . Next, aband-appiying apparatus (not shown) is used to wind.and then firmly tighten a 
pluraUty of tightening bands made of steel plates or another material around the periphery , of the 
compressed block (17a) via the guide grooves (27) of the receivmg plate (26) an^ 
grooves (42) of the pressure-receiving plate (41). The periphery of the compressed block (17a) 
may be covered from above and below with a packagmg material made of Hessian cloth or the 
like before the.bands are applied thereto. The pressure is then released, whereupon the receiving 
plate (26) is lowered to the withdrawmg position, and the block (17a) of compressed tow (17) 

isranoved. . . ... 
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When the tow (17) has been moved to the compression box (23) from the receiving 
box (5), the tow (1 7) is received with the receiving plate (26) in the raised state, and moved as 
the receiving plate (26) is graduaUy lowered. In certain circumstances, the tow (17) may ' 
alternatively be lowered with the receiving plate (26) positioned in the lower end of the 
compression box (23). 

If the tow (17) that has been moved from the receiving box (5) to the compression 
box (23) does not have a large mass.. preliminary compression need not be performed. 

Whereas m the apparatus showninFIG. 1, tow is received from above the compression 
boxes and subjected to preliminary compression, in the apparatus shown in FIG. 2 the tow is 
received from below the compression boxes and subjected to preliminary compression 
fromtherebelow. 

In other words, in the apparatus shown in FIG. 1. a preliminary compression 
^paratus (32) is providedto the upper part of the tow receiving position (B) of the compression 
box (23); however, [in the apparatus shown inFIG. 2] the preliminary compression 
apparatus (32) is disposed in the lower part of the tow receiving position (B) of the compression 
box (23). a receiving plate (26) and apparatus (28) for movmg^^ recei^d^^^^^^ . 
downward are not provided, but an apparatus for moving the receivmg plate upward or 
downward by means of the preliminary compression apparatus (32) is additionally provided. In 
additionto this configur^on, aplurality of guide grooves (6a) are formed onthe upper surface of 
the receiving plate (6) of the receiving box (5). rod insertion holes (25) are formed along the 
•lawerregionof the compression box (23). and pressure receiving bodies (41) thatmo^ 

concert with the compression box (23) are provided to the openings on the upper ends of the pair 
of compression boxes (23). The remaining structures are conceptually similar. 

. . The receiving box (5) is set to ihe tow receiving position (B) of the compression 
box (23). and the preliminary compression apparatus (32) is acmated. The tow (17) in the 
receiving box (5) is urged into the compression box (23). and compressed against the pressure 
receiving body (41). The lower surface of the preliminarily compressed tow (17) is locked in- 
place by rods (not shown), and [the receiving box (5)] is moved to the compression position (C). 
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If preliminary compression is performed, it is possible for rod insertion holes to be 
provided to the upper portion of the compression box (23) as with the rod insertion holes (25) in 
the lower portion, and a pressure-receiving body (41) not to be providedto the upper part, so that 
the upper surface of the tow (17) will be supported by the rods. 

An example in which an apparatus is incorporated into a line is shown in FIGS. 3 and 4. 
The line is configured with a pluraUty of receiving boxes (5) movably provided in the forward, 
backward, rightward. and leftward directions, with the tow (17) being fed simultaneously by the 
tow supply apparatus (1 1) in the tow supply position (A) in which the plurality of receiving 
boxes (5) have been serially arranged. The receiving boxes (5) to which the tow (17) is fed are 
successively comiected to the compression boxes (23) of the compression apparatus (21) in the 
tow receiving position (B), so that the tow wiU be subjected to preliininaiy and mai^ 

compression. Such a configuration allows the compressing and packmg tasks to be 

pafomied continuously. 

The receiving boxes (5) and compression boxes (23) may be moved via a turntable, 
conveyor, cart system, or other appropriate method; The tow (27) in the compression box (23) 
, may be compressed by being urged from the bottom in an inward direction, or from the top in a 
downward directioii. 

According to the present invention, tow is received in a receiving box, moved to a 

compression box, and to greatly compressed, thus allowing the tow to be compressed very 
densely. Greater packing densities can be acMeved, and heavier packed articles ^ 
accommodated. In addition, cartons and the Uke are dispensed with, thus reducmg the packaging 
material cost; . 

Furthermore, when the tow is being received, the receiving plate is lowered within the 
receiving boxes in synchronization with the tow feed rate, which aUows the tow fed from the tow 
supplying device to be loaded in a systematic and orderly mamier. The tow can be neatly packed 
when coippressed in such a state, wMchaUows greater packing dens^^^^^ 
. removal ofthe tow in the siabsequent step to be performed in a smooth maimer. 
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The tow is received in the receiving box, whereupon it is received in the compression 
box. and then compressed; therefore, a pluraUty of receiving boxes may be successively 
connected in a continuous mamier to compression boxes, and the compression and packing tasks 
may be efficiently performed. 

Making the volume of the receiving box greater than that of the compression box and 
subjecting the tow received in the receiving box to preliminary and main compression will allow 
substantially higher densities to be realized. 

4. Brief Description of the Drawings 

no. 1 is a partiaUy cut-away front view showing an embodiment of the apparatus of the 
present invention; 

HG. 2 is apartiaUy cut-away front view showing another embodiment of the apparatus of 
the present invention; 

FIG. 3 is a front view showing a state in which the apparatus of the present invention has 
been incorporated into a line; and 

FIG. 4 is a plan view of the view described in FIG. 3. 

(5) Receiving box 

(6) Receiving plate 

(7) Apparatus for moving receivinjg plate upward or downward 
(11) Tow supply apparatus 

(17) Tow • • ■ • 

(21) Compression apparatus 

(23) Con^ressionbox 

(A) Tow supplying position 

(B) Tow receiving position 

(C) Tow compression position. . 
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METHOD OF PACKING TOW 



Patent number: .JP53074994 
Publication date: 1978-07-03 
Inventor: TSUTSUMI TAKAO 

Applicant: KAWASAKI HEAVY IND LTD . 

^^?n?lrna?^ona^: B30B9/30: B65B27/t2; B30B9/00: B65B27/00: (IPC1 
7): B30B9/30; B65B27/12 
- european : 

Application number: JP19760147673 19761210 
Priority number (s): JP1 97601 47673 19761210 

Abstract of JP53074994 

PURPOSE: To increase the quantity of synthetic fiber stalks per 
unit package and also facilitate the handling by using hession 
cloth or films as packing material. 
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